The modulation of caveolin-1 expression controls satellite cell activation during muscle repair.
We have previously shown that caveolin-1, the principal structural protein component of caveolar membrane domains, inhibits cellular proliferation and induces cell cycle arrest. We demonstrate here for the first time that caveolin-1 is expressed in satellite cells but not in mature muscle fibers. Satellite cells are quiescent myogenic precursors that, after muscle injury, become mitotically active, proliferate, and fuse together or, to existing myofibers, to form new muscle fibers. We show that down-regulation of caveolin-1 expression occurs in satellite cells/myogenic precursor cells (MPCs) during muscle regeneration and that hepatocyte growth factor, which is produced after muscle injury, down-regulates caveolin-1. We also demonstrate that down-regulation of endogenous caveolin-1 expression activates ERK and that activation of the p42/44 MAP kinase pathway is necessary to promote muscle regeneration. Finally, we show that overexpression of caveolin-1 inhibits muscle repair mechanisms both in vitro and in vivo. Taken together, these results propose caveolin-1 as a novel regulator of satellite cell functions and suggest that the following signaling pathway modulates satellite cell activation during muscle repair: injured fibers release HGF --> HGF down-regulates caveolin-1 protein expression --> down-regulation of caveolin-1 activates ERK --> activation of ERK promotes muscle repair by stimulating the proliferation and migration of MPCs toward the wounded area.